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= * River flow rates
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— Validation
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Siirface smothering/coating exposure

e \Wildlre (birds, marine mammals, sea
~ turtles)

—Beaches

—Shoreline habitats (wetlands,
mangroves, seagrass)

—

* Subsurface toxicity (aromatics)
—Fish and shellfish
—Food web
—Aquatic habitats
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e Concentration
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 EXposure time

» Movements of organisms « Temperature
are tracked to calculate
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e I\/Iodel accuracy depends on:
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* Winds
e Currents
* Biological data
e Toxicity (species sensitivity)
» habitat mapping
» abundances
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* Multiple scenarios in Stochastic Mode -- for
potential spill site(s) and release scenarios

— Probability of exceeding thresholds of
concern

— Probability of impacts
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JEUra representative or worst case spill
ESEnsIuvity analysis: Vary data inputs to
scrlbe uncertainty

== erhat [ assessment: Vary response to
- evaluate change in impact




PonRse equipment deployment

@gical risk assessment

—|dentification of worst case scenario

* Quantifies probability and expected
degree of oil contamination and Impact




Stechastic Model .

Nyput data
= long term wind record
~ — Currents
® [Long term current record
* Hydrodynamic model

* Run model many times, randomize:
— Spill date and time, and so winds and currents

— VVolume, duration, other inputs (Monte Carlo)

* Qutput: Statistical distributions of results
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2 Pr pyrammatic Environmental Impact
Statement (PEIS)
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= Proposed changes to Vessel and Facllity

: Response Plan oil removal capacity
(Caps) requirements for tank vessels and
marine transportation-related facilities
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l\__' PISpersant With Dispersant
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PisSelved Arematics —
ieximumeConceniiaiion
jior one spill date and time
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l\__' PISpersant With Dispersant

Large Volume Large Yolusme

90% Mechanical Removal Hechastcal Removal
No Dispersant 4% Dinperan Efcioncy
50th Percentile PAH Volume

Parceniile PAH Velume

- B8 SF-LRG-50-0_15.K

Worst Case Maximum
1 Aromatics Concentiation
Alaskan North Slope Crude
> 10

e 10-> 100

100> 1000

1000 10000

10000 -> 100000
100000 -> 1000000
1000000 -> 10000000
10000000 -> 100000000
> 100000000
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ty [Z] of
Surface Oil Exceeding

Probal

Threshold of
0- 10

10> 20
20-> 30
30> 40
40> 50
50-> B0
E0> 70
70> 20
80-> 90
90> 100

urface —Preanilrty™
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45% Dispersant Efficiency
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Probability (%] of
Surface Dil Exceeding
Threshold of .01 [g/m2
0-» 10

10 20
20-> 30
30-> 40
40> B0
50-> B0
60> 70
70> 90
80-> 90
90-> 100
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@lrer\Water Surface —Amount™

Large Volume
45% Dispersant Efficiency

]
A SF-LRG-50-45_MT9

Maximum Mass of
0il On the Water Surface

Alaskan North Slope Crude [g/fm2]
110

10-> 100

100 -» 1000
1000 -> 10000
10000 -> 100000
100000 -» 1000000
1000000 -> 10000000
10000000 > 100000000
» 100000000
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Probability [%] of
Shoreline 0il Exceeding

Threshold of .01 [g/m2
0-» 10

o 10> 20

a0 an
W 40
40> 50
& 50> D
B0 70
Y 70> 80
80> 90
905 100

Large Volume
45% Dispersant Efficiency

Probability (%) of
3 ), Shoreline Oil Exceeding
L 7 | Thieshold of /m2
i i 010

10> 20
20 30
30> 40
40> B0
50 60
E0> 70
L 70> 20
80 a0
90> 100
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With Dispersant

Large Volume
45% Dispersant Efficiency

5_MT.
Maximum Mass of M_aximum Mas_s of
0il On Shorelines 0il On Shorelines

Alaskan North Slope Crude [g/m2] Alaskan North Slope Crude (g/m2
110 . 110

10+ 100 10> 100

100> 1000 100> 1000
10005 10000 [ 1000 > 10000
10000 -> 100000 10000 > 100000
100000 > 1000000 [ | . 100000 -» 1000000
1000000 > 10000000 | - 1000000 > 10000000
10000000 -> 100000000 | ] b 10000000 -> 100000000
> 100000000 [ ] > 100000000

20 km
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PISSolved Aromatics = Amount™

NErDispersant

1 arge Velume
% Dispersant [llicionoy

B SF-LRG-50-0_4. x|
Probability [%] of
Aromatics Exceedin,
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NG Dispersant With Dispersant

Surface Ol Exposure
San Francivco, 40,000 bbl Alaskan North Slope Crude

S004 Mechanical Remaval, No Dispersant

Surface Ol Exposure
San Francivco, 40,000 bbl Alaskan North Slope Crude

S0% Mechunical Removal, 45% Dispersant Efficiency

Waier Serluce Esgésurs {md ki
s

] n 18 i o H . a5 =] s @A L | ™o B OfI w 18 i o H . a5 =] s @A L | ™o B OfI w



-

-

S

&

NG Dispersant

Shoreline Area Oiled exceeding 0.001mm
San Francisco, 40,000 bhbl Alaskan North Slope Crude
50% Mechanical Removal, No Dispersant

1 [ 11 16 21 26 31 36 4 4a 51 56 él 1] 71 76 81 86 91 el]
Rank by Total Shoreline Oiled
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PIESEIVEdAnematics

Pispersant With Dispersant

Mudram Volame exceeding 1 pph Muximum Volume exceeding 1 pph

San Franciveo, 40,000 bbl Alaskan North Slope Crude Sun Franciveo, 40,000 bhl Alaskan North Slope Crude
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eonclusions..

by Erandi Powerful Toolbox
BNVodels: Oil, Chemicals, Hydrodynamics

BUACqUIsition, analysis and incorporation of real-
Simerdate

=
—
e =
I —

: .bdel Accuracy Depends on Data Input
= & Need to Use Stochastic / Statistical Approach

* Pre-spill Preparation: makes real-time
modeling and analysis possible




